Response of C3H/10T1/2 fibroblasts to an external steady electric field stimulation. Reorientation, shape change, ConA receptor and intramembranous particle distribution and cytoskeleton reorganization.
C3H/10T1/2 mouse embryo fibroblasts were stimulated by a steady electric field ranging up to 15 V/cm. The percentage of spindle-shaped cells increased with the field strength and duration of the stimulation. These cells oriented preferentially with their long axis perpendicular to the field direction. A small percentage of the cells were found to move slightly toward the cathode during the course of electric stimulation. Although no apparent field-induced redistribution of fluorescent-labelled concanavalin A (conA) receptor along the cell periphery was observed, the bright perinuclear area appeared preferentially on the anode side. Correlative fluorescence and scanning electron microscopy (SEM) revealed no difference in the density of conA-gold microsphere labels on either side of the cell. The density of intramembranous particles on the E-face of the plasma membrane was 54% higher on the anode side than on the cathode side of the cell. The microfilament bundles were observed to be disrupted after 30 min of 10 V/cm stimulation by rhodamine phalloidin labelling of F-actin. The cell sensitivity to electric field-induced reorientation and cell shape changes was reduced by pretreatment with conA, and to a lesser extent, with succinyl conA or wheat germ agglutinin (WGA). ConA pretreatment alone also reduced the prominence of microfilament bundles. However, post-field lectin binding to the cell has no effect on cell recovery. It is possible that the generally flat 10T1/2 cells retract and realign in order to minimize the disruption of their membrane potential. The conA binding-mediated receptor-cytoskeletal linkage temporarily immobilizes the cell and inhibits subsequent field-induced shape changes.